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Unité de recherche INRIA Rhône-Alpes
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mJf r1_,mpok z mJo rÃf deg ^rlk z f vklf ^fw t ^ t fiWgednrl^ z gn^r1vmpok z iJdeoks^rt  dok^ z iJgdek^ t  fho q z mp¢hg \^_,^ t  mpqhklde_dnrsiJksdempovmp_ ¢hdoiJksmpd z ^p¥ Y mJfhk t  iJ¢9m z t ¨-v^v&d
z ^q z m t fhdekgji z ^gniWwiJksdempo¤c¬ y v&gjiprlrldeÃfh^,q9mpf z ge^rq z mp¢hg \^_,^r t ^`gjivmpfq#^`_`iWw?d¯
_ fh_ ^k t f¤r|k iJ¢gn^_iWw?d_ fh_T¥}
mpfhr iJqhqgednÃf mJo r+^&o rlfdekH^v^&ksks^iJqhq z mDv Z ^ \i t ^r
q z mp¢g \^_,^r°vmp_ ¢hdoiJkHmJd z ^r^o^ z iWfw9¥ }
mpfhr_,mpok z mpo r°Ãf ^=ge^rHiJfhk t ^ t fiJgdek^z ^r|fhgekHiJok^r|k®_,^deggn^&f z Ãf ^v^gfhd t ^ gji z ^gniWwiJksdempo1gnip z iWo pdn^&oho ^+vgjiJrsrldeÃf ^p¥M}3mpf r
_`mpok z mpo r^iWgn^_,^ok¾Ãf ^Ïge^r-vmpok z iJdeokH^r¾gdeo^iJd z ^rÁo^v^rsr|deks^okfho±k z iJdkH^_,^okÁqi z ¯
ksdnv&fhgede^ z ¥
 ¼ ª º  	¸   qhklde_dnrsiJksdempovmp_ ¢hdoiJkHmJd z ^J¨ z ^gjiªwhiWksdnmJogjip z iJo pde^ohoh^p¨ z ^gniWwiJksdempo




Y[Z ^iJde_ mp¾k Z dnr£q iJq#^ z dnr£kÏmp mpg t('
) d+*-kHm³r Z mV k Z iWkrsmp_,^mp3k Z ^Ï^gegÄ¯7©o mV«o c¬ y²z ^gjiªwhiWksdnmJo r mp
vmp_¢hdeoiWkHm z djiJg
q z mp¢hgn^&_`r ) _iªw?¯7vfhk¨p_`iWw¯rlkHiJ¢hge^,*-i z ^£qi z ksdnv&fhgji z deo r|k iJohv^rmJPiF^&o ^ z iJghkH^v Z ¯
ohdeÃfh^ ' ´Áip z iWo pdjiWo t fiJgdeku µ
) dd+*¾kHmiWqhqhgeuk Z dnrÀgjiJklkH^ z kH^v Z ohdnÃf ^®ksm z iWk Z ^ z i z ¢dek z i z uvmp_ ¢hdoiJksm z dniJg q z mJ¢hgn^&_`r¨
k Z ^ z ^&¢uq z mJq#mFr|deo  z ^gniWwiJksdemporlv Z ^_,^r« Z dev Z ksf z o°mpfhk£ksm ¢#^.-ho ^ z k Z iJok Z ^
vgniprsr|dnviJg]mpo ^r¥
/ k Z d z t ipr|q#^vk®mJk Z der
qiWq#^ z der10 2 3 0 	! " ' Ï^+q z ^rl^ok´Áip z iJo pdniJoTiJo t c¬ yt fiJgdekudeo¤i1vmJ_,_,mpo z iJ_,^Ïm z © ¨iprrlde_qhge^,iJrq#mprsrld¢hgn^J¨iJo t [^ t ^_,mpo rlk z iJks^Z mV¶kHmiJqqhgeu,k Z ^54 z ^vdq#^76,mJ98 ,:";R¥
´Áip z iJo JdjiJo t f iJgedkuF¨Pdeo=<Ji z dnmpf r~rldeklfiJkldnmpo r ) o mpo vmpo<F^xw#¨¾Ãfi t z iJksdevp¨¾c¬ y *&¨#der
i+v^&ok z iWg9ksmDmpg fhrs^ t do,k Z dnr/qiJq9^ z ¥¦ m z k Z ^ z ^i t ^ z  r[vmpo<F^&ohdn^&o v^J¨deksrÀ_`iJdoq9mpdo?ksr
i z ^°^&w?qhgniJdeoh^ t do iWo ipvv^rsrld¢hgn^°gjiWo pfipp^p¨Ïdo@c?^vkldnmpohr?>kHmah¥ Y[Z ^rs^Trs^v&ksdempo r
vmpfhg t ¢9^³rl©deqq#^ t ¢u i z ^i t ^ z iJg z ^i t u ^&w?q#^ z k«dek Z ´Áip z iJo pdniJo t fiWgedeku@iJo t
gedeoh^i z _iWk z dÄwdeo ^Ãf iJgedksdn^r¥A@3mV[^<F^ z ¨c?^vkldnmpohrB>D¥C>D¨]¥C>D¨Pah¥C>`iJo t ah¥ED t mvmpok iWdeot ^7-hodekH^&geu+o ^ _`iJks^ z dniJg iWo t r Z mpfhg t ( "	 ¢#^*r|©?dqhq9^ t ¥GF7o t ^^ t ¨?k Z ^u t ^iJg «dek Z k[m
^&wiJ_qhgn^r¾ z mJ_ vmp_ ¢hdoiJkHm z djiWgmpqhksd_,deiJkldnmpo ' _`iWw¯vfkiJo t _`iWw¯r|k iJ¢gn^p¨W Z dnv Z Ï^
f rs^kHm`dgegefhrlk z iJkH^®k Z ^ vmpf z rl^mp/mJf z t ^7<F^&gnmpq_`^&o?k¥HF7k
dnr*k Z ^ z ^+k Z iJk®i z ^+pdI<p^o1k Z ^z ^r|fhgeksr§_,^okldnmpo ^ t do ) d+*]iJ¢9mJ<p^p¥LKm z ^/q z ^vders^guF¨pW¯ Àvmpohrlk z iJdeoksr¾viJo ¢9^Ï^xwDq z ^rlrs^ t
iprNMOP.Q M PSR µiJqqhgeudeoh1´Áip z iJo pdniJo t fiJgdekuksmTk Z ^_ pdT<F^r¢hd z k Z kHm1iJo c¬ yq z mp¢gn^_TµiJo t iWqhqhgeudo  t fiWgedeku+ipFiJdeo ksm®k Z der-q z mp¢hgn^&_ z ^q z m t f v^r/k Z ^£q z ^7<dnmpfhrlgeu
©?ohmª«oiJo t q9mpqhfhgni z c¬ y z ^gniWwiJksdempo r¥
/ qhqhgdnviWksdnmJo°mp¾k Z dnr*rlv Z ^_,^ksmk Z ^rl^kÏm^&wiJ_qhgn^r3mJq#^&o r3k Z ^£iuksm z iJk Z ^ z
o ^ t fiJgedeiJkldnmpo³rlv Z ^_,^r m z F^oh^ z iWg[ª¯ q z mF z iJ__,do `q z mp¢hge^_,r ' Z ^ z ^`ipFiJdeo]¨
{Ëf rlk t fiJgdn^°k Z ^W¯ Tvmpohrlk z iJdeoksr¨3iJo t t fiJgede^°k Z ^ z ^r|fhgek`mpo v^T_,m z ^VU k Z derder
mpf z q#mpdok ) ded+*iJ¢9m,<F^J¥c?fhv Z ikH^v Z ohdeÃfh^ Z i t iWg z ^i t u¢9^^&o¤q z mJq#mFrl^ t Z ^ z ^iJo t
k Z ^ z ^`dok Z ^`gedkH^ z iJksf z ^p¨¾rs^^` m z ^xwiJ_,qgn^rW8 X; ¨98Y>D7; µ¢hfhkdek Z ipr¢9^^&o F^o ^ z iJggeu
mJ<p^ z gnm?mp©F^ t rsm i z ¢u°k Z ^vmp__ fhodekuF¥ZF7o\[D ¨ [^ t ^7<p^gempq1k Z ^kH^v Z ohdnÃf ^deoTrsmp_,^t ^kHiJdeg ¨9r Z mV«deo do1qi z ksdevfhgni z k Z iJkrlmp_,^vi z ^ r Z mpfhg t ¢#^ ^xwD^ z ks^ t  Z ^&ok z ^iJksdo 
k Z ^MvmJfhqhgedo ±vmJo rlk z iJdo?ksr^].M R`_ ¥
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Unit é de recherche INRIA Sophia-Antipolis, 2004 route des Lucioles, BP 93, 06902 SOPHIA-ANTIPOLIS Cedex
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